Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.006 Å; R factor = 0.058; wR factor = 0.151; data-to-parameter ratio = 15.2.
In the title compound, C 25 H 32 F 3 N 5 S, two independent molecules comprise the asymmetric unit and are related across a pseudo-centre of inversion. The piperazine rings have chair conformations with each N-bound substituent occupying an equatorial position so that the dihedral angles between the planes of the triazole and benzene ring are 78.20 (19) and 79.10 (19) for the two independent molecules, indicating that the molecules have an L-shape. In the crystal, a threedimensional architecture is stabilized by C-HÁ Á Á interactions. The crystal studied was an inversion twin with the fractional contribution of the minor component being 0.27 (9) . Refinement R[F 2 > 2(F 2 )] = 0.058 wR(F 2 ) = 0.151 S = 1.03 9351 reflections 616 parameters 1 restraint H-atom parameters constrained Á max = 0.37 e Å À3 Á min = À0.28 e Å À3 Absolute structure: Flack (1983), 3730 Friedel pairs Flack parameter: 0.27 (9) Table 1 Hydrogen-bond geometry (Å , ).
Related literature
Cg1-Cg4 are the centroids of the N1-N3,C2,C3, C19-C24, N6-N8,C27,C28 and C44-C49 rings, respectively. Symmetry codes: (i) x þ 1 2 ; Ày À 1 2 ; z; (ii) x þ 1 2 ; Ày þ 1 2 ; z; (iii) Àx þ 1; Ày; z À 1 2 ; (iv) Àx þ 1; Ày þ 1; z À 1 2 ; (v) Àx þ 1 2 ; y þ 1 2 ; z þ 1 2 .
Ministry of Higher Education (Malaysia) for funding structural studies through the High-Impact Research scheme (UM.C/HIR-MOHE/SC/03). 
3-(Adamantan

Tiekink Comment
In connection with the biological activities of adamantane derivatives (Al-Deeb et al., 2006; Al-Omar et al., 2010) and
complementary structural studies (El-Emam et al., 2012) , the title compound was synthesized and characterized,
including by X-ray crystallography.
Two independent molecules comprise the crystallographic asymmetric unit of (I), Fig. 1 . The molecules are related across a pseudo centre of inversion. As shown in Fig. 2 , the best fit between the molecules occurs when the inverted S2containing molecule is superimposed upon the S1-containing molecule. Each piperazinyl ring has a chair conformation with the respective N-bound methylene and benzene ring substituents in equatorial positions. With respect to the triazole ring, the piperazinyl ring lies completely to one side with the N2-N3-C14-N4 torsion angle being -58.5 (5)°; for the S2-containing molecule, the equivalent N7-N8-C39-N9 torsion angle is 63.9 (5)°. The dihedral angles between the triazole and benzene rings are 78.20 (19) and 79.10 (19)° for the S1-and S2-containing molecules, respectively, so that overall, each molecule approximates the shape of the letter L.
The crystal packing of (I) is dominated by C-H···π interactions, Table 1 , where the triazole and benzene rings of both independent molecules function as the π-systems; the benzene ring of the S1-containing molecule is bifurcated. These interactions result in a three-dimensional architecture, Fig. 3 .
Experimental
A mixture of 5-(adamantan-1-yl)-4-methyl-4H-1,2,4-triazole-3-thiol (499 mg, 2 mmol), 1-(3-trifluoromethylphenyl)piperazine (460 mg, 2 mmol) and 37% formaldehyde solution (1 ml), in ethanol (8 ml), was heated under reflux for 15 min. when a clear solution was obtained. Stirring was continued for 12 h at room temperature and the mixture was allowed to stand overnight. Cold water (5 ml) was slowly added and the mixture was stirred for 20 min. The precipitated crude product were filtered, washed with water, dried, and crystallized from aqueous ethanol to yield 551 mg (56%) of the title compound as colourless crystals. M.pt: 459-461 K. Single crystals suitable for X-ray analysis were obtained by slow evaporation of its 
Refinement
The H-atoms were placed in calculated positions [and C-H = 0.93 to 0.98 Å, U iso (H) = 1.2-1.5U eq (C)] and were included in the refinement in the riding model approximation. The crystal is an inversion twin with the fractional contribution of the minor component being 0.27 (9).
Computing details
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) , QMol (Gans & Shalloway, 2001) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010).
Figure 1
The molecular structures of the two independent molecules comprising the asymmetric unit of (I) showing the atomlabelling scheme and displacement ellipsoids at the 35% probability level.
supplementary materials sup-3 . E69, o695-o696
Figure 2
Overlay diagram of the S1-(red image) and inverted S2-containing molecules (blue) where the triazole rings have been superimposed.
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Figure 3
View of the unit-cell contents in projection down the b axis of (I). The C-H···π contacts are shown as purple dashed lines. T min = 0.878, T max = 1.000 19420 measured reflections 9351 independent reflections 6701 reflections with I > 2σ(I) 
3-(Adamantan-1-yl)-4-methyl-1-({4-[3-(trifluoromethyl)phenyl]piperazin-1-yl}methyl)-4,5-dihydro-1H-1,2,4triazole-5-thione
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 0.37 e Å −3 Δρ min = −0.28 e Å −3 Absolute structure: Flack (1983) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.39860 (3) Hydrogen-bond geometry (Å, º) Cg1-Cg4 are the centroids of the N1-N3,C2,C3, C19-C24, N6-N8,C27,C28 and C44-C49 rings, respectively. Symmetry codes: (i) x+1/2, −y−1/2, z; (ii) x+1/2, −y+1/2, z; (iii) −x+1, −y, z−1/2; (iv) −x+1, −y+1, z−1/2; (v) −x+1/2, y+1/2, z+1/2.
